Dithiocarbamate propineb induces acetylcholine release through cytoskeletal actin depolymerization in PC12 cells.
Neurological complications as well as movement disorders are relevant symptoms in animals and humans chronically exposed to dithiocarbamates. Using rat pheochromocytoma cells differentiated by NGF (PC12), we investigated whether propineb affects acetylcholine (Ach) release and the molecular mechanisms involved. Propineb (0.001-100 nM) dose-dependently increased Ach release from PC12. Thus, 0.001-1 nM propineb-induced Ach release, reaching a maximal effect ( approximately 50%) at 0.1-1 nM. Higher concentrations of propineb (10-100 nM) caused a progressive disappearance of the effect. Chelation of extra- and intracellular Ca(2+) did not affect Ach release by propineb, which was prevented by the actin stabilizer jasplakinolide (500 nM). Accordingly, actin depolymerization was observed after exposure of differentiated PC12 to 0.1-1 nM propineb, a loss of effect was evident at higher concentrations (100 nM), and the effect was Ca(2+)-independent. Disulfiram, a related dithiocarbamate not coordinated with Zn(2+), also depolymerized actin, suggesting the involvement of the organic structure of dithiocarbamates rather than the leakage of Zn(2+). Nevertheless, propineb did not depolymerize actin in a cell-free system. These data suggest that dithiocarbamates, through the activation of intracellular cascade(s), impair cytoskeletal actin. This effect may contribute to affect synaptic vesicles processing resulting in an impaired cholinergic transmission.